[ Y5>
e e LDl NY CORRESPONDENCE
T e Y et emememey P Tar e -
Coooos Zoozooa ITucuzar COMPANY
Ziviziin of Uniom Carbide Corporation
e Safety and Zzi.tn Pnysics Plant: Oak Ridge Geseous Diffusion
zZngireers and Surveycors
Date; April 20, 1959
Comiz: Do Dr. He Fo Henzy Subject: Continuous Air Monitor
Operating Instructions
and Calibration Data
Attached =re data and basic information relating to the over-all
ccunting and ccllecting efficiency, calibration procedures, and
operating ‘nstructions for the subject instrument. Currently,,18
of these w...its are assigned to operating groups and 2 units are to
be maintzines vy our groups to cover loans, replacements, and special
survey reguliresments.
Iter:s B and C in the attachment cover basic development criteria
for inivial calibration study; however, items D through G, inclusive,
delineate calibration check procedure, operating instructions, and
cdjustmeris.
As i the past maintenance and repair work will be handled
direcily oy the operating group involved. We will continue to be
responsicle for the following:
l.. Field check during regular audits, noting time, date,
ingtrument location, and operating condition.

2. Continue follow-up training with operating supervisors
<0 acguaint them with calibrating and operating techniques.

3. ZReplacement of filter paper and register tapes monthly.
~ note should be made at appropriate place on tape reflect-
ing any unusual operating conditiony.change in location, etc.

4. Identification of tape; signed by the auditor and forwarded
to the records unit for file.

Liaison with Instrument and Enéineering Department, and
Stores Department to expedite repair, spare parts, etc.
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This document has been approved for releass

aJ9, /
' g foc
Technic Date
AFBsla Oak Ridge K-25 Site A. F. Becher
Safety and Health Physics

Ouk Ridge K-25 Site
Qak Ridge, Teancasee 37831-7314

under Coatract DE-AC05-840R21400
0
L]

for the 11.S. DEPARTMENT OF ENERGY

Attachment
Continucus Air Monitor Calibration and
Routine Cperzating Procedure - 4/16/59
No RC

TS (24E3) T form for Intcz.Company Correspondence only




ws]

U

o TCR CALISRATION AND ROUTINE OPERATING PROCEDURE
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nizor is designed to continuously collect 30-
cunt the alpha particles emitted from the

nd reccrd the resuits in terms of percent of
contamination due to uranium. (P.A.L.:=2 count/
) A five-hour delay between the beginning of

the end of a sample counting eliminates

d due to alpha particles which are emitted by
urrlﬂg radon and thoron daughter products which

1t in the atmosphere in varying amounts.
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rovided with two count-recording registers. A half-
cumulates the 30-minute ' ‘count rate“ of, the scaler

rints this total in terms of réan ' each . _
Jhereas the eight-hour register accumulates, ’

ints the average activity of the (16) half-hour

ing an eight-hour period in. these same terms.

prov1oed on the register tapes to make such nota-
needed to identify locations sampled or conditions
sampling periods; the date and time the samples

is automatically recorded.
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Experimental Determination of Counting Efficiency

1. The counting efficiency of the monitor was determined experi-
mentally by releasing normal uranium as UO3, UF4q, and UFg (to
procuce UC P2) in an enclosed area and collecting air samples-
of each compound. The samples were counted on a "standard"
&ir monitor and the counting rate thus obtained was compared
with <he disintegration rate of all of the material collected,
as cetvermined by an analysis of the "ashed down™ sampless
a 15% average counting efficiency for air samples was obtained
for the "standard" monitor.

2. At this same time, a plated uranium "standard" one-inch in
diameter and having a count rate of 5578 counts/blnute was =~
counted to provide a means for checking the counting efficiencys
of the monitor. The average count rate of 4527 counts/hinute~
obtained indicated a counting efficiency of 81.2% for the
monitors. Thus, the expected count rate for any comparable
source will be 81.2% of the value shown on the source in
counts/minute if the detector being checked has the same
counting efficiency 'as the "standard"™ monitor. The air
samplé counting efficiency of other monitors is determined
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v multiplying the experimentally determined efficiency of
the "standerc™ monitor by the ratio of the actual and the
axpecisd count ra tes from a comparable standard plated film.
{Ses zttached sample calibration data sheets.)
The zerfcrmance ¢ each monitor was checked initially against
the “stancare” instrument before the monitor was placed in field
cperation. Subsecuent calibration checks are made at periodic
interveais; the frsguency of such checks depending upon operating
experience. In ceneral, weekly calibration checks are sufficient
o essure dependable cperation. The following procedure covers
the proper mathod of meking the original calibration and subsequent
caiizrazicn cnecxs of a typical air meonitor.
1. OCbhtizin an air-flow rate correction for rotameter readings,
using the following methods

Szt the rotameter at two and read the vacuum gauge.
Record beth readings on the prepared calibration data
sheet and repeat the process at rotameter settings of
three, rcur, five, and six.

o
.

b. Cbtain pressure correction factors for each vacuum -
cauge read&ng and record.

c. Multiply rotameter setting by the correction factor
to optain the true flow rate (record as Required Air
Flow - F - Sample 1).

o
=

d. t a curve of Rotameter Setting vs. Required Air

Plo
Flow - F (Sample 2).

2. Determine the correct operating voltage and sensitivity
settings. The sensitivity is set at one-fourth volt by
the Instrument Shop and should not normally require
changing; however, the point indicated on the calibrated
dial should be recorded.

Method:

a. Check the detector tube height adjustment to assure
that the window mounting ring is flush with the
bottom of the holder.
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cdetector tube on the standard plated uranium
scurce furnished with the moniter.
Tz thea scaie Factor on 64 and tske a serles of counts
a2t detector voliages ranging from 8350 to 1250. Normally,
the cperating voltage should never exceed 1230 volts.

Using ine ca_ipration data sheet, record detector voltage,
register counts pius any remaining lights on the scaler,
half-hour ragister counts, eight-hour register counts,
scale factor, and counting time. All register counts
snou:s -2 gzegsentizlly the same.

Using data coteined on the scaler, calculate the scaler
totei counts per minute (c¢/m) and plot alpha c¢/m vs.
cetector nead voltage with voltage as the abcissa.
Select as the cperating voltage a point which falls in
the micdle of the plateau of the curve (usually, this is
apout 1000 volits) and record.

Place the detectecr tube on a piece of clean paper and
take a five-minute background count at the voltage
selected in f. above. The background should not exceed
apbout 0.2 countis per minute.

Y

Cbtain average counting rate of plated uranium standard.

Methods

Ge

Place the detector tube on plated standard making certain
the standard is centered under the detector.

Count the standard four times (three-minute counts) at
the selected operating voltage and sensitivity settings,
record the data, and determine the average counting

rate {(C5). The average count rate should be about 80%
of the value shown on the standard.

Compute the acceptable range of Co for subsequent checks.

Acceptable count range = Cop f 2. Co . ,

Determine air monitor counting efficiency, G, (Sample 3).

Methods

de

Obtain the average counting rate (Cp) of the monitor for
a one-inch diameter plated uranium standard (Cjp).
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5. Ccuniing efficiency (G) of air monitor being calibrated
Is given Zys3

~

~D

G = ———n x 0.15 where
G.812 Cy
C1 = Counting rate of one~inch diameter uranium

standard in counts/minute obtained by the
"standard" instrument.

Cs = Average counts/minute obtained on air monitor.

3. Determine flow rate (F) at which monitor must be set.

Methods
7 = 0.2662 : : where
G
C = Counting efficiency determined in 4. above.
6. Set rotameter at the proper flow as interpreted from graph
of true eir Ilow vs. rotameter reading.

D. Calibration Check (Sample 3)
Methods

1. Turn scaler high voltage switch to "off" position.
2. Disconnect high voltage lead to detector tube.
3. Remove sampler hood.

4. Remove detector tube and center it over the plated uranium
standard provided.

5. Replace high voltage lead and turn high voltage to “on"
position.

6. Adjust voltage to value shown on calibration log sheet.
7. Turn scale factor to 64.

8. Count the plated standard for ten minutes and calculate

the average count rate. If the counting rate falls within
the acceptable range recorded on the calibration log, no
changes are required. However, if the counting rate does
not fall within the acceptable range, enter the new rate.
under Co on the calibration log and calculate new values
for acceptable range, counting efficiency, and air flow
required.
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Csotain the new rotameter setting from the air flow
ccrrection curve, record the value, and adjust the
rotameter accordingly.

= Cmmmam i ;s
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Alr monitor start-ups
1. Zczler
Turn master and high voltage switch to "off" position and
tarn high voltage control to extreme left.
2. Zscisters

-

[}

urn on-off switches on both registers to "off" position.

S. Turn iInstrument switch located on pump end of monitor to
"on® gosition.

4. Scaler
a. Turn master switch "on™ and allow one minute for warm up.

b. Turn high voltage switch "on," walt until the meter needle
moves upward, then set the detector voltage at the calibrated

value by turning the voltage control to the right.

Cautions DO NOT EXCEED THE VOLTAGE AT WHICH THE MONITOR
WAS CALIBRATED.

C. Set scale selector switch to 1l6.
d. Clear scaler by operating reset control and moving
“knurled wheel upward until the manual register on the
scaler is at zero.
e. Turn the count switch to "on" position.
5. Registers

a. One-half hour register

(1) Turn on-off switch to "on" position.

(2) Push red button to actuate the printing mechanism.
The time and accumulated count will be printed, the
register will "clear," and the time wheels will
advance one-half hour.




{3) Sat printer to read five hours prior to the present
* corract time by actuating the manual control (red
cutton). Examples If the correct time is 10315 a.m.,
the last time printed should be 5300 a.m. The first

Zive printed represents5:00 a.m., and the second five
orinted represents 5230 z.m.

(4) Set the timer clock at the correct number of minutes
beyond the hour. Examples If the correct time is
10515 z.m., set the timer at 15.

2. Eight-Hour Register

(1) Turn on-off switch to "o

" position.

(2) Depress red button to actuate printing mechanism. The
time, date, and accumulated count will be printed, and
the register will "clear."

(3) Set the time and date print wheels to read five hours
prior to the present correct date and time by depressing
the release lever on the side of the stamp and advancing
the print wheel manually. The selected time should
correspond to that of the one-half hour register.

(4) Set the timer clock to read the number of hours and
minutes after the beginning of a shift, which is
indicated by the time selected in (3) above. Shifts
begin at 12 midnight, 8200 a.m., and 4300 p.m.

6. Set Air Flow Rate

It

a. Turn pump switch to "on" position.

b. Set rotameter to the value shown on the calibration log by
adjusting the flow valve.

7. Check Pump 0il Level

See instructions printed on oil level indicator:
E. Chanaing Filter Paper: (Stores Catalog No. 15-157-0502)
1. Scaler

Turn master and high voltage switch to "off" position and
turn high voltage control to extreme left.

2. Power Sunply

Trip both power breakers to "“off" position.




Unscrew and remove high voltage cable connection.
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Remcve cover in a level position taking care to pull the air.
inteke funnel away from the filter paper to avoid cutting the
Daper. '

Tnstziling Mew Roll of Paper

a. Loosen clamp nut located between the two sprocket chain
drives on the paper take-up end.

b. Slide siotted bracket located between the two chain
sprockets clear of take-up reel shaft. -

of used paper and drum out of the slot and remove

c. Pulil roll
from sprocket.

chain
d. Clear the drum of used paper.

e. Insert paper drum back in position by reversing the
removal procedure.

f. Loosen tension rubber guide rollers at paper drive drum.

g. Pull paper holder and paper spool out of the slot on the
inlet end of the paper drive unit.

h. Install new roll of paper so it unwinds upward from the
outside, positioning it so it unwinds clockwise with the
paper coming off of the bottom of the roll.

i. Feed the paper over the guide roller, under and up around
the suction head, then over the top of the support rod
and between the shelf and scintillator tube. Pull about
eight inches of slack in paper and feed end of paper
around paper drive drum and then over the guide roller.
Tighten guide rollers just enough to hold paper on drum.
Place end of paper on the center of the take-up drum
and attach with tape removing any slack in paper. Manually
actuate paper drive ratchet relay two or three times to
ascertain if paper drive is operating satisfactorily.
Reposition paper alarm trolley shoe and make certain it
is riding on surface of the paper.

j« Re-install cover being careful to avoid damage to papers
reconnect high voltage lead to detector head.
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Remcval of Register Tapes at the Close of Each Calendar Month.

&. Wind the balance of the paper tape until all printed
matter is on rewind spool.

b. Cut tape off where it leaves the paper guide.

c. Remove clip from tape spool on lower left-hand side
and carefully slide tape from spool.

Replacement of Reaister Tape

a. Remove tape roll retainer wing nut on lower right-hand
side of spool and remove any remaining tape.

b. Install new tape roll on spool so that tape unwinds in
a clockwise direction and replace wing nut and tape
retainer.

c. Insert tape within flanges of paper guide.

d. Place tape between tape feed rollers with approximately
a six-inch leader strip.

e. Wind tape once around lower left-hand spool and slip tape
clip in groove with paper between spool and clip.

Routine Check List (Check each shift)

1.

See that filter paper is not broken; this should be detectable
by activation of the alarm bell mounted underneath the top.
shelf. Rethread if necessary.

“he following should correspond to data shown on the calibration
sheetss

a. High voltage setting.

b. Scale factor (16).

c. Rotameter setting.

Count switch should be in "count" position.

Pump and instrumeht switches should be in “on" position.

Oil in pump reservoir should be in accord with instructions
printed on o0il reservoir. Service with S.A.E. No. 10.

Time registered on recorded tape should be five hours
earlier than the correct time.
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-ncur recorder tape. If a series of readings
ion, the instrument is not operating properly
ms 1 through 4 above could be at fault.

€. Date and time registered on eight-hour recorder at the last
me snown shculd be the end of the previous shift, i.e.,
4300 p.m., 12 midnight, or 8:00 a.m.

te any change in location of the sampler at the appropriate
ace cn the register tape, as well as any unusual condition
ch as power failure, instrument repair, replacement of

pe, etc.

Attachmentss
Sample Calibratic

3

. Sheets (Samples 1-4)

Safety and Health Physics
Industrial Relations Division
April 16, 1939




SAMPLE 1
CALIBRATION DATA

Cconzinucus Air Lionizer Serial No. 10 Dates 11/4/58
C.iihratz on scale c¢f 64 - {zerate on scale of 16 Bys U, Man
o Scaler E 1/2-Hour g-Hour Counting Scaler
Datector Register Number | Register Register Scale Time - Total
Voliage Counts Lights | Counts Counts Factor | Minutes c/m
Response Curve
g5 | 131 31 ! 131 131 64 3 2805
5C0 158 8 168 198 64 3 4227
G20 j 205 10 § 205 205 64 3 4377
1000 | 206 6 | 206 206 64 3 4397
03¢ § 205 17 205 205 64 3 4379
1100 206 21 206 206 64 3 4401
1130 | 207 52 207 207 64 3 4433
1200 i 256 33 254 253 64 3 5472
1250 1 ars 27 343 355 64 3 8009
Average Counting Rate = Gjp
1000 1 206 10 64 3 4398.
1CC0 206 48 64 3 4411
1000 205 51 64 3 4390
1000 207 0 - 64 3= 4416
AVERAGE Cp - | 4404
Source No. _2096 Detector Head No. __836 .
Activity 5587 c/m Sensitivity Setting __70 :
Rotameter Vacuum Gauge Correction Required Air Flow - F'
Setting Reading Factor (True Flow Rate)
Air Flow Rate Correction Curve -

2 2.75 0.943 + 1.9
3 3.75 0.924 2.8
4 5.10 0.898 3.6
5 6.40 0.872 4.4
6 7.90 0.842 5.1

gty and Health Physics

tndustrial Relations Division
ril 16, 1959
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. .
SAMPLE 3
CALIBRATION LCG
v Continuous Air Monitor Serial No. __10
Celibraie on scale of 64 Detector Operating Voltage __1000
Cperzie on scale of 15 Detector Head No. 836
Calibration Check Count ' Air Flow (CFM)
_ Algha ¢/m Acceptable Range’ ounting
! ; Efficiency | Required | Rotameter
. . - F Settin
11-4-58 5587 | 4404 4537 4271 0.146 3.88 4.3
12-4-38 5587 4387 Calibratior check - no {change required.
I-4-5 5587 4500 Calibration check - no |[change required.
2-4-58 5587 | 4200 | 4330 4070 0.139 4.07 4.46
C; = Counting rate of one-inch diameter plated uranium standard.
Co = Average counting rate obtained on monitor for above standard.
- G = Calculated counting efficiency..
F = Required air flow.
Co v
Formulass G = ——=%—— x 0.15
Formulas 5812 G, X
0.566 °
F G

Sefety and Health Physics
mdustrial Relations Division
April 16, 1959




SAMPLE 4
SCLTIi0IUS AIR LCUITCR - PRESSURE CCRRECTION FOR ROTAMETER

Tn. Hg Correction In. Hg Correction
Hinvun Factor Yacuum Factor
0.CO 0.990 5.25 0.895
3.50 0.582 5.50 0.890
1.C0 0.975 5.75 0.886
L.08 0.970 6.00 0.881
1.50 0.967 6.25 0.876
1.75 . 0.983 6.50 0.871
2.C0 0.558 6.75 0.867
2.25 0.933 7.00 0.862
2.50 0.945 7.25 0.857
2.75 0.945 ' 7.50 0.852
3.00 0.940 7.75 0.847
3.25 0.935 8.00 0.842
3.30 ~0.930 8.25 0.837
3.75 0.925 8.50 1 0.831
4.00 0.920 8.75 0.827
4.25 0.915 9.00 - 0.820
4.50 0.910 9.25 0.815
4,75 0.905 9.50 ' 0.810
3.00 0.900 . 9.75 0.805
10.00 0.800 ~

Safety and Health Physics
Industrial Relations Division
April 16, 1959




